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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid-state 
image-pickup device which can improve spectral 
sensitivity characteristics and conversion efficiency, 
and can offer superior linear photoelectric conversion 
characteristics, by reducing noise caused by surface 
capture or scattering of light-generated charge. 
SOLUTION: Positive holes generated in a well region 
15 by light illumination are guided to and embedded 
into a high-concentration buried layer 25, which has 
an impurity concentration higher than that of the well 
region 1 5 t and which is embedded in the vicinity of a 
source diffused region 1 6 of an insulated gate type 
field effect transistor formed within the well region 1 5 
The threshold of the transistor is changed by 
changing the quantity of the stored holes to detect a 
change in the threshold as the quantity of received 
light 
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1 11*5 1 1 gfty^ vbftfe tttimoimy 
ffl*oaajc*SE^»KJte»fia«t -*»k#j*3 life 

glcMiS >1MWI«i:IBBI<r«vv-C»«**ifcJJE 

[!f*5 2] IWEJl!ai«Sj&*f4f-V*/i'«*iai±* 
ic *>fc o XBfiL £ ftTV >5 r t SrWft £ 1" £f**5 1 ic 

[11*53] B«Ey-*teifc1»$»iffafi. dWEKW' 

-r >WMW»»&EEy-*ia^*fc£5*-ir*^ 

rfc*W»if5»*«lXf4 2JcEEOll*lMl* 

[i»*54] HuEy-h«ffi(iy ^ttfr#U miE 
y-^JttWi*ttlttEy- h«««)+*a50lKIEf 
iWo«JlK»ia*iiT*J5 . DOE 
miEy- hmffiSrffltf 4 5I::buE7 3:AHB«©«iK» 
j**iiT*s0. IWEJIS«aESiiJimWEy-^ffi:tt«« 
SrHtfJ: 9 Kt^^^^rtl-^SftTv^ r i £ 
W* t -f 5lt*J5 1 #M 3 ©tv«xa*:E«<0@*H*tt 

[if *5 5 ] j»E«l»y- hSWIMft* h7>-^^ 

[!S*56] iFE»»y-hS!«ff»*h7>^^ 

©v^jMcEEwBffltE**. 

K«ffi*tiJ*t««E*ixTv^ r t 1-511*5 
6 (CEEOSttiiEft?. 

ti»*58] iWEiWfcB*ttfT#fa&t^*fli-^ 
•cv *a r fc fc 1-2)11*5 1 i owrtuMtE 



[11*5 9] WEtf*lSjld3fe^«lE#^iliS5(7>|fe» 

fflEff*rs»i3fe*jWE«-*ffiBiiew«6i»y- 

«lEW*lSH-3fe-S:«IIEft¥(tBJR«)|fe»y-hS!*#» 
II h 7 > s?^ * o y - ^ffi»®«*5 1 1 (c^m $ tilt . 

WE**0>SiItitfjil*<7> 5 *>0>-ofcafc-r 

buE K >«E«tt&iR*s«E*ix. tTfcfciWfcttfc K 

lttESEJfe«flr*«tl&E«s«tt*ti, ff»lc3M^6<3!cS 
BjfeE«*EiW&i-5SE*Eflr*B»*EiaBi:, 

to$tiiz-'XDmBJmr- vw^M^vy^y^^ 

t OUT y-* 7 * o 7 ZBtiLTZ AESIK t , 

t r fc 1-511*5 8 lcE«<75@fr 

[§t*5 l 0 ] IWEHftiiEE^tt-ooiWE^SM* 
S«IC^$HTV>5 r 1 5r#mi1-5!i*5 1 9 
<7?v ^1"ix*>lwEEoH*«E«-?. 

[i»*5li] ft!Sat(-ioTpS^9^/Mpi£rt(c 
Lfcm^&t/iE?L<7) 5 *>K3t«fejE?LSrlttE!?^ 

nS(7)y-^ffiSlc®StWifii2lca«)jiStlfc, buE9^ 
9 tiS5aiS©pSoS5»«aii«^»v^S8l 

[»*512] JtSSWlw«toTnS©7^/l^*rtlC 
E±Ufc« ; f- i RU'E?L«>5*>E3tE4« J F-*BaE'?3t/i' 

mmftxhghyy-y'y.y-nmmmtZ-V:. KMItoE 
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1 3 ] l 7jS 1 0 o^-f iuWcEttro 

ttE^awraag, WE^nsi&RtfWEiHiiggiiiiJi 
ttpffl-efco, we^&s, m^mfimtm. w 
e k m >tt»««arfiwriay-^it»fli«tt n a»-c*> 

im*wktemm& WEKM^tt&gui, mey- 

JtflHWKJ: 9WE£tt*V:*— KO^/t^ftlciETL 

4 Ir- YM&r>*s**,i, 9 ft 5 £ 9 fc* 

ME KM ^fit»«Wt&tflWEy- hWSfclbfWEfc 

fc*-r*A**lRllJHMff©R(BWS*3R)aii-5 tit 
ic, MEHSSS&S±£^<^*/i'ffli£lc:ME i f + 

WE K M ^tt»flWE& WWEy- h«S^(WE*6lty 

EK«*ai&«l=»«*iifcr tlwi 9WE*&*y- h 
amJMWh^vs^roWWEcfcfl:*:, WEil&Si 

Kite**.* c t "rtt*«rttai-5 r t zwmt-tzm 

[l»*3S 1 4 ] H#>5 1 nm 1 0 ©v^Tix*»tEtt«) 
Bftilft*?!;: £ 53t«*ttffi*ife|C*jVNT, 
WE*i»flc»tR, WE?^Mg$&T>'WEi§ifig*£« 
Iin3/T*;fc9, ME¥**J|. ftQE^MfettfWfi. W 
E K M >ia»gi«&!>'mlEy-^i!4:»^i«»i p §B"C*> 
0. 

ffie^MMttRM*. NGKW>«ttm. we-?— 
l*!<7>^?-£WEW£JIlc, lEftSrWE^MWitBt 

& «nEKU'^>ia«fli«Rt;ittEy-^ttiwi*ic* 
mE^MMteiKfliJKfttfmE km vte»n«ic»)^m 



EEfcBttDU ^oSfiEy-h®SlcWE«fe^y-hSm 

>k%?<< ■*- FoXt 9 t>SS<fc3 J: 

ffi£BW)DU ilE3t«4m^«rlWE»x/HH*rt*»|(i 

**Ti»EKai«aajiicimE«*±m^«:*a**. 

WE KM vtflftWftfttfflMBy-- h«SK»fMtE«r 
EfttQU 1WEtt*£**#*«LfcttEW»*Siil± 

WE KM >tt«Wtt&tffl(rEy- H^lcWEite^y 

4iifWE*en*ou WEite^y-hsm^*h7y 

* £ y-* 7* n LTWE3t38£^F;iSW 
E*«*Sii«lcaR|$lifci tic £3WE*&*y- K 
h 7 v^^©BMt«E©»k4r, WEiffeU: 

ft***? K J: 5*»-»*ttl*fc 
[0 0 0 1 ] 

[^<7>&-f 3£»if] BttttftSTOtf 
ft, t*ft*^7, 1^^7, li&AT^y 7, 
^WMO S (Hi**^ atFH»Wfc*-¥- \Z £ 5 * 

(0 0 0 2] 

fc, CCD (mWfe^JH-T-) tt3tfl8a*fl5<, /t'Xu- 
[0 0 0 3] L^L, CCD (mfflftt-frjl^) iCfi^T 

<t>£ 7 ftFoWfc 9 , ztib<x>mmizfc*.btiz&ffin 

©m^7J> »^SE^ 5 iSv\ 

©cMosf/^^^i^t^^ ^?tftSi 

<3)§Sita^SCMOS7 f ^l'^^<7>*^^^tSfto 
"0>5fc», CCD^lcS$tftJli2(HlSg^^9^lC< 

[0004] croipft^iatciD^, ifi^ 

(*:<7?#ttlCOV>Ttt, MOSg/-t'y-v 5 -try^i:CCD 
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[0 0 0 5} 'tUZttLX. -?<<t?a\s>X&ffi<om& 

ft, X, Y© 2 o« 9 1, 1 oroMO S ^'f 7f iT'S4 
(kTCif) ^tfColiaoTtt 

to oo 6] :oi9^e>, CMOS&fi?c:j;3'$ 

J&L1t< l^^ST^f-fyCMOSY^-^tyfiS 

«. a»©cMosft«w^©««Ji«it«*«:!e:«5i 

[0 0 0 7] ZOlttb. #5(5, 1t$|/.df^S[E]S&£fl 
« Lfc7 S/ 7"# > 7 ©IISfctrttT** Mifflin 

Ti/^o r^r-c^cMos-i'^— ^-feyiMisT-oefe^ 

St LTWT^A&WW P>tl5 0 BP*>> CMD (Ch 
arge Modulation Device : «ffi£ff*?) $@{tt§tt* 
^•(i#MBS6 0- 1 4 0 7 5 2-§-^«, #MBg6 0-2 
0 6 0 6 3 ^&$B, #fM¥ 6-120473 

- vmmmmt lx^z. %.®mz£-ox&$iLtznM 
watts inoxmzwmitx, wmmtAfiw 

[0 0 0 8] Sfc, B CMD (Bulk Charge Modulated 
Device) M@^jf^^^ttil$PBg6 4 - 1 4 9 5 9 
••icABSnTV^*. 013 (a) K*-fJ;5ic, r 

y- vm&i*y* yv- Ymmmt u 7*yv- 

Yf$M 7 TCNf 2 ±(C7t«£m<S?rog«/I 3 SrfxIfT 

«J:9fcStSiftKi3t«±«Wf<7>»ffiJB3*ia:tt-r. jfc 
hy-hlS7TWNii9tSi-?)y- 

^H-r^y-l'X^fiJL.T^So Si 3 (a) 

[000 9] $ fcfc. Mffi«E^£xtogftt|{fejR? 
tt4#W¥2-3 0 4 9 7 S^m^m^ixX^i. d 



7* v#<<*— b'nfimm^mmwi&mhx^i,, 
[ooio] zom+x-ix mb3*-7* y?<<*—y\z 

%&£%ffi<D%.i)Wl^W&^®X'h <0 . «#««fC 
MLXtfT^i/^/W&^k Z%\Z!!t&±%ffi*MltoX 

[0011] 

[*W^W»LJ:5fc-r58l!Hl L*>L^dSib, CMD 
4. B CMDWfcWt&mTX'lt, ID 1 3 ( a ) ICijrf 

£-£5>ZktmL<, 113 (b) (c^-f-J: ? le miift 

[0012] ifc, m?tSI««3rtT'(D^-Yyr^#ii 
7* hy- HB7Tofir*^^fti:|(SL l f- 

#*>4. $e>l-, CMDlSVBCMDIlflil^- 

mo sflljflWroAMJtro^s^lc J;6^*JSfi#tt 

[0013] ^<bic, 7^- hy- bw&mmx-K, mm 

«ff««®«ftttJl:9. V-^7,i-n7T*7t|g4S(SfS- 
[0 0 14] **Wtt. ±i6©*«IC«*T*$ilfct 
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cMoso«jftatfftrataiita»*ffl^"c 

[0015] 

«>, HI** 1 «>«nilHfHM»?(cff 9 , 

ftsi* t , stria ^'i-mmcomm ic tuis >&tfcsi 
— Mtfft, BuEt-*- n^iTo^^^^cwsgro^; 

-^tet^J&ojaiaicmjE^x/i^iftj; 9 feffiv^ftyfc 

[0016] m*i%2<D&wfx m*mnznzm<n®# 

aWMTF-Kflifl. flrEfcaflESi&JBttT^jfc/HttfrrSl^ 
mzfrtziXM&ZtiX^ZZkZftWk LT^5. If 
*«3ro«Wtt, »*SiXlJ2CEtoi*l«*f 

k:f89-, Hfifay-^teKfflJSwifiiais^ BtrEKu-yyit 

LTl^S. 

[0 0 17] BI#qi4©36Wtt, 1 75S 3 (O^-f 

yy^srwu H^IfBy-^te»ffl^(imifa'7 , - hmm<n 
me «t 5 \zm^^>^mm^\m 

[0 0 18] N**5 0>£91tt, SSMlM4 0V>f 

k 7 y -y* * y- h ®ss <r>m m £ 

frlT^SC! tZftWlk LTl>5. 111**6 03*91 W\ II 
** 1 5 O^Th.;4Mcie«<7?@^S^^lc^ 9 . 

ME&jty- hs«ff h ? y -y* * oy-^w 



[0 0 19] »#Jl7«>*Wtt, N*iX6lwEttOB# 
fitIfey-^7^n57[Hl8Sroy-xm77 

5. 8<D&Wte, tl*«l 73M7(7)V<-f^(C|e 

wtt, ii#«8Kia«<7>@#»fca?^(c&9 > wetT* 

tc k uy ymi££&s k uy ymmwant , mffitii 

jfeSEflr-§-«re*.5fia*aEflr-&«t*&*i:, BtrE^rsjic 
?w-xtmm®tfk tt«K*iifc, Btifa?ijsic^ 
fiifiSHi^ixfcjtttmfs-tA^iig^t. 3tetfcfflflr*ia* 

rassir. «iE*¥a7jii&ic:«iia$n, mee»i^seie]bs 

(C J; 9 il^^^fc-owSfjEi^T'- hmmn^M V 7 

y^^trora-cy-^7*n7i£:^1-5^r5igs 
[0020] 8f*qi l on&m*. §I*«1^M9W^ 

■fjiMwB««)HfWMiu({^ ic« 9 , m&®fr®.®m=f- 

ti-i<Dffif&*>£#mmzBrfi ZtiX^&ZbMMb 

fllf-*a*Slc«9. 3tl!MtlwJ:oTpS©>>x/H||« 
f^lc^fe Ufcm^t/ETLW 9 *>^7t^±IEILSrHfiE'7 
x/HB*rtK»rii Lfclfe&y- hS!<lf9UR h 7 y-^T. 
^(7)nS(7>y-7.te»ei«<75aff)23ICSfc3i*tLfc. tuE 

WmZ-ts ^lffiLfc>tl§±IE7LOftlcJ:9flEi^y 

omtm*%ft&k Lx&tti-tzz.kwmk lx^ 
[oo2i] ti*3Si 2<o&mt. ®mmm*\zi:z> 
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[0 0 2 2] §ff#Jgl 3©*9itt, BfWtfcS&H^J;*, 
^ft#^ltii^)£lc#. 9 . »#* 1 755 1 0 

f2^$#«l£> ME^nHH^lWEMWHli&Jitt 

0, WE^«»a:»««, WEKwyiawwi, due 

ZETL^ituE^lfrSffii;:. **£ffiE*tt*&*««. 
ttG K W i4t»8l«&tffl9Ey-^l£»ffi«eK-t^-P 

fetttt LX&2.ik-tZ Z t xw%<r>®mt*'n^\ utm 
t$itr, ifflE^ttttta^flatffltlE h* L^f y 

E«6#y- h 5 hwto* 

$ -tx taizftmBtm&m 

ES5«£Si&Ji±fc:^ -y * yHt#l*U i:fiI#roSfef« 
*J6$L-tZ>k fcttc, «fEK«*SaJl-h«:KK 

E KK >fi£RtB*fttfi»Ey-- h«ffilc*ME»»y- 
h St JMftft h 7 > * *s«WRtt-flftfW 5 J: 5 <c 

*;?£y-*7;i-a<7 LTmlE)t^^IE?L/6 s BfiE 
iii^JSa^«lcS«$ixf-r t(i«f9miE*fe^y- h5i 

5. 

[0 0 2 3] ff#9l 4 03g$li < @flc»*Hl^llJ:5 
jtft-g-*lil*&li«9, 11*917551 OO^T^IC 

nl?*)5, iWE^ftJI, 1!trE7i«Wlttfcf!I& l!uE 
>fi£»ffl«Xt/B«Ey-^ffi«S:ffl«»ipST'fc 

19, flftE^fttftttftfltt. mrEK^vtetwa*, *we 

j&»rtro«^.SrlWEiN»(«ili, IE?L&l»lie**eflM£» 



tiiztwm Lx^iti-z z t xwrnmrnitz'tf 
««twiwEi6»y- vm^^y 7 v 

SrWE •> xyiHB«rt «r9lb $ 1i:TftjEiSSfiSiil K ffi 
E3t*£**4:*«*tf, IWEK^yttlRfilRRtntt 
Ey-hmffil-ftf^®lS:EnAPL, 

*«JMWE«r»J* U WE K u->f viHSfltttRtfiWEy 

- hm^lcffJEiJfe^y- K9>^^^tt 
ftttttT»»f^i-5J:7<c»^«BE*EPAPL. SilEI6»y 

- h7>v ; ^^^y-^7^-ny(c}fML 
-CS9E3t«4SiF-*sa(rEH«S«iiSlwS«$ iifc^ t 
ic J: 5 WEIfeHty- hSttJMMR h 9 > * amflt 

[0 0 2 4] ^f^lUb-i^Tfi, ^*A^#<OT£><? 

^/u«i§ErtT'*)oTy-^t£iSc®«wjaa(c, n^ttf k 
[0025] Mill d yfyxDV- vmmzmsw, 

S5<&5„ 

[0 0 2 6] $ (bfC. *a/HWjett**^-f*- Kt« 
[0 0 2 7] IP*,, pI©^x/i^|iS:fflt\ 
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^>lt»««lciEXH:ft«5»ifWlEVDD«rPP*DL, V 

^^kk >tt»^«> w*>ftyty<( t- voi^mm 

(0 0 2 8J Ufc^oT. tDJWbfciO. «*ttlL*5» 
fc«, ±ISoJ:^lcmiI«rPn*DU/ii:#, ft****- 

[0 0 2 9] fcfe, i«J»«Siia^Sa$itfc3t*4« 

So 

[oo3o] ftaasiiatiWoflWt-ettJKyy 

[0 0 3 1 ] h y ^^^*««WteWiTlbfW- 

9 ft* a. t^ox, w0>y-**tt* 

[0 0 3 2] %£±ttffi0ff8tt&£aSMtt0« 



[0 0 3 3] ^y^^ffl^Ty^s 
roil, «i©a*-ttB^Mvcv*S7*h$» 

s« 

[0 0 3 4] -2f, r 0*^^*5^X11. 

snTv^fc*, aw*** y rjifcjfcriw 3£se>fc 

[0 0 3 5] BLbaJ: 9 Id, «K*MfP't v «*%*&m 

ffi£y-*Mft^«i£<lcii#5c,ttc<fc9 
^roH««E*Mim-5J:?<C«jti:-r5w4:T?. *t# 

aawfcPwmiHHPrasccMo s ^ y -vHr^-y-n? 

[0 0 3 6] 

mz&z c mo s ■< y - v 5 * v-^o mGLwmft ic*>Mt s 

«t 5 ic, l 0 l file, gfty-t' t-Kl lit 

3t«#«ffifflMos i i 2 taspgi/tg: 

ut^So sn*». Sft^^Ki i 

5 fijtfiawi- J: sm^<o^^®iic^ffi^ u jtft#siai 

fflMos i-7y^? 1 1 2o$3.>\>m$.i say- h 

[0037] s^y-r t-Kin <D^^a:»®« i 
7 iftff-g-fctisfflMOS f-7y^^ i i 2<r> 

ttftfltfil 7 a irfl?xyU$U$l 5 OgillC-»6<3lC^ 

fiK$HTv^5o Ki^-fva:»««i 7 any 
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flWtl 6 «:» 9 ffltr J: 9 ic^+yT^y h (Sigga 
[0 0 3 8] fc*5, Jtfif-^aifflMO S h7>-^^ 1 

5. KM^fflSiHl7a(4KWVti (VDD) 

2 2 1 ssr $ y-Mani9 lisa^m- 

(vscan) «a2ii:M$n, y-.*J£ttfM. 
l 6tt£Btti£*2 OI^SBKSixT^S. 
[0 0 3 9] Sit, ir— Kill «9gft& 2 4 

So ftt, CMO S ^ - v 5 

©±OHtt, UliroA-A^KfrSilll^^-rS. #3SW 
©Hi6ro^®lc.^5 CMO S -f y - vH? V-thaf^W * 

[0 0 4 0] H)3<75-t(7)(Dfi % ^ ■y*/^*Troi>3i/i' 

g!$ 1 5 toto*-* y T*>r 5/ h 2 5 ©ttjfi&SMaiJl^-f 

df-ryr^^ h2 5^»»sn-ct^t#K>, 

<7>#* &|6) CIDtcfE« LX V 

[0 0 4 1 ] . El 4 JiHl 1 <73 B - B^SKfrSlHt?fo 0 . 05 
liilOC-ClBfIlT?^5 0 ID 2 <0±<75lH!c^-f <fc 
9(C p^->y =>*>ib^5StRl 1 ±ICnSv-y =>> 

12 4:Mt5. W±#¥>8M*S46fc*jSi-5. C<7)n 

ill 2(CpS<7>?^M5Iigcl 5«JjxtV^. ft 

Iw, 7 .f -A- KfftIM 1 4 t *©TW**#«t£»«* 
1 3 fc#JR)4*iiTV^4. 

[0 0 4 2] S3t^ t-Ki l l rofftiPKo^ 

S 1 2 <D*«fCff^$tt/t^^fi£»ffi« 1 7 t X'ffitfL 
SIXTHS. W*>. iEfl. (*-/u) Ci*t-t-6a#>£^flS 
jftSrL-Cv^S. 7tt4fei£1ttftMti 7ttKWytBE (V 
DD) m&&2 2iZ&%iZtlX]E<DmiiUZ.'UTX$ix 

[0 0 4 3] fctC, 3Wt*tfcUJfflMO S h7^v>** 
(nMOS) 1 1 2Wi¥lBICOV>T[ll2SU ! [Kl5ICj;iJ 



nw-fZc wh. y ^ttoy-hmni 9^ n + 

* >t£»8i# 1 7 a ic«t 9 n*ixfc#5a*#+5. y > 

9<73t*Si5icn + Soy-* aft® 
«1 6*s^*JxT^4. LT, K t^f >tfc«MWE 1 

7 a i y-*i£»!B$i 6o^<o<y^^mmi 5±(cy 

- biffed 1 8*rfl-L-cy-h«ffil 9tfSflM£;ixTV> 
[0 0 4 4] ifc, ft^««TW!7i^l5 

1 6<nmm&xh^x. y-*t£»s*i 6zmtfZj 

IC, p + S<7>*-Y y 7*<Jr* h 2 5iJiM$nT^5. 
-<7)p + S©*ty7#yj/ h 2 5 li. Wz.m7i-y& 

1 5rt(d^f&£*lS„ y 7^s/ h 2 5fi^-Y*/U 

iMix7*u-->3>#ffil^£#r3fcft, f-**/MB«c 

[0 0 4 5] ±teUfcp + lro*+!)7^y h 2 5 T* 

*tt<*5fc«>. KW^tttMWKl 7 alcHISSrEfl 
*0Lfct ^(C^4*-/^r<7)dr-v y T#^ y h 2 5 
lw*4-S. Bl43t*4*-/^*-t l J T#*y F25I: 

mSr^i - , Sfc, f f ^«T<0!7x/^l 5rt© 

* y T ^-{r y h 2 5 ©ttifiOJK^flK&Srffi t #y > •> 

[0 0 4 6] m6 (a) , (b) £#B8.LT±i£ 

offlFitw ^fflv ^fc c mo s ^ / - i?± >v<r>± 

#©«^to^TRW-*-5. 116 (a) fi. *^0^<7)H 

JSw^figiciii'ts cmo s i' y -v^-fe v-y-roms&^m 

Sr^-fo 11 6 (a) l^-f«t?IC r<7)CMOS'f^- 

[0 0 4 7] $fc, SiEjfeaaS* (VSCAN) <73|gli] 
^SIslSSl 0 2StfKW >1E (VDD) ©lESbifeS 
BKl 0 3*SH*««Sr^"C-t«)£tliiafll$liTV^ 
So tTSi;tT*-(6](-3£^Tro¥{a®H 1 0 1 rt<OMO 
Sh7>-^^1 120KWXC, Kl/^VgE (V 
DD) omW)fe&®&l 0 3^ibtfSl--oToT'TV^ 

* K >«£IN6«2 2a. 22b tiZtlZ'timffiZ 

1 0 1 rtfflMOS h7>v?^^ 1 1 2<n>f- Stt 
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£2ff-§- (VSCAN) <nmW)fe£\B}& 1 0 
lC-o1*oT'T^5ftt££fiWSi&2 1 a, 2 1b 

[0 0 4 8] 5IJSIC?IJ*(S]IC^^T«73*{4H^ 
1 0 1 F*)<0MOS Yy>i/Xt 1 1 2<DV-*mm\Z 
. 8ft£fiSiii;>3iSS2 0a. 2 OblC^$tLT^5 0 # 
Silttl^i^ 2 0 a , 2 0 b li^ljft IC^^ 5 * ■< y f t L 
tfflMOSh5y^?105a, 1 0 5 b £> Kl"f > 

Ot&JiMf ^A^ffii 1 ) 2 8a. 2 9 a IC 1 ofoSM 
?HTV^, #^yf 105a, 10 5b©y-h 

(y^W-^it^t)^) 2 8b, 2 9bli*¥^$ff 

# (HSCAN) OiSfjjfeSIsJSS 1 0 4 IC&iS^ixT^ 

[0049] tfc. *^?f 105a, 10 5bOy 
-* (*»tHflr-s>titfjiSm 2 8c, 29c Ht#a<B£ 
SM^l 0 6 £S L-TB^iS^tb^ 1 0 7li«at$ixT 
<^2>o IH*jv #WiH#l 0 lrtWMOS \>7>Vx? 

1 1 2wy-^«:^m*asi 0 6(cg^$^ wmm& 
- y-^mnm&mmmztitzzmfiiM mm® 

[0 0 5 0] Silj£:S{f-5§- (VSCAN) &l>**¥££ 
ft-§- (HSCAN) ICiO, iSft, #*{iB#WMOS 

«ft* (Vout ) aMBi*Hi£;h.5. ±Eroi^l^ 
illOl fi§tt*V t-Kl 1 1 St>*MO s h 5 v-^ 
1 1 2 T'«/#£ *l£<DT\ ®£<Dal5#£CMOS8 
»Srffl^T^-r5rt^T#5. fifoT. ±§2H5S«5 
ettftSBDit 1 0 2~l 0 4At5S««E«[l 06 

[0 0 5 1 ] 0 6 (b) f±, **WlC«5CMOSl'/ 

)tff#&tt}ffl h 7 1 1 2 # n MO S 

ai^w-jftti^rfl wit) -• • t^bzoizmM. 

[0052] r<Dtt. Hfrjfftig^-WKjf^lC^oT* 

&1J311 o 5rt<75^T^->-t/^s^{t; 
-fSHB-lCO^Tt), 0 7, 08, Rlfffl9<Dtf ; ry-> 
+ xHa«r#fiau<c*JfeWB*lc:KW+5 0 Stic. JWBH 
*1 0 lrtOJtfSf-^tilfflMOS h?^** 1 1 2<D 
maE-mE^lco^TE 1 0lc^-^7 7£r#!!BU£ 

[0 0 5 3] 0 7 7i»^0 9IC*iV>T > ISEtefitfr 
'^SL, Mtttt£Bfttfia>bOffi$ 0 
7 (a) , 08 (a) , 09 (a) It, ZtlZ'tlffitiffl 



(b) , 08 (b) , 09 (b) fi, ZhZtiMtiSMNI 

[0054] st, ttujnmii, fti§±m<? (*-*) 

[0 0 5 5] ™k»^ff 

-r y T^>r-7 h 2 5 SrSIC LT*rfcfcft*£*«f*»* 

i9t*§^«ffi*E[l*ni-5. BP*>, VDDttM2 2 
a, 2 2blCiKj+5V«)«ESr«tt&LTKl'-C>t£irtB 
«17a|:RlJllU VSCANM«2 1a 1 2 1 blC 
«J+5V©miE«rffc*&L-cy-b«ffil 9fcfTOn1-5o 
y- hmfiii 91^+5 VOttEtrBUOf 5 

1 7aKEP*P$*lfc»+5V«)«EEiS-t©4iy-^l£ 
Wl6 iciipiDSixS. 

[0 0 5 6] rWflffiEPiOtt, 0 7 (a) , (b) IZfjk 

wi;#^Nis^D ! PSis^iiLTp + mommi i* 

f6](c^]< :»t,icJ:0. 

Six, Sfliy-^l£ft««l6^KW««l 

[0057] »««w^asnfca-cf4*3iyHWjti 

5 tt&ZitLlttftmiZhZo ±IELfc«t btiWAim. 

»*«iw«:& t***v^-c, *-ry trie 

J:5)IMHP (kTCM) 35J«4*i*. S«6<)-Cfe5. 

[0 0 5 8] ^IC Sa^Pflfi> 3fcB?.Wlc«t <9 3fc38£m 
fl<m®l 5ft<D*f)T#7-y b2 5lC§a$-fr5»Ffl 
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fc. VDDM2 2a, 2 2b£ilLT > ±XWQL 
mmi 0 lf»5©MOS Yyy's*? l l 2 <0 K l"f Vjtt 
f&ffiigcl 7KMOS h7^v^*#»)fEL9 5,FL-?:+2 
-3VSfiO«E«rEpADrSt tt>l-. VSCANM 
$2 la. 2 1b£i§LT. ^IJSICMOS h7>v>** 
1 1 2©y- HCMOS Yv>*s*9ftl3y h*7Vtt& 

Wtt**¥*»«*±KEH $ iifc-fc V 

[00 5 9] 1 7 a ^o^EEPAPlc J; 

0, pSO!?*/l^S«l 5rt©#ft*+y-V' (jETL) HE 

p + S©Sii i{iJlcffl#rt*£ti3fctf\ ^^A^mi 

^rt— Kl l lco->^uM*i 5 fc*f-]E?L*«»* 
[0 0 6 0] mos h7>-/7^ 1 1 2©^- 

K W >*EEKl.fc 9 K >t£»98St 1 7 

1 6CDe^mffi(-?i^tiTy-^te^«i 6ro*ic^ 

»U ttSW<''j:oTl^Jf^7^^25 

i-sa^ti*. z^ytmzms u) , (b) ic^-r 0 
[ooei] safflra-cro3te«±*-w>»»ifi pa© 

pai/U&JS&l 5rtT*^ff:b;ft.3<7>T*, ft$8£*— A-fl) 

*«#tt*£Lfc^. t:«, h 7 0>»ffi# 

r/l^->aWkLTV^^ &-MttLXmmtf& 

[0 0 6 2] ffi<o*sc-efflv^e>Jxrv^7* h-r*- hm 
mil (c) i^-ri^jc, «ffifijt«± 

H?tl-J:9^fc$^TV^-5fcfc> iiliffiftL, MM 
fibjgi:: £ SBtaM^^^^-^SSlI- J; 5 *t > -> 
irA*Ha»IHBii:*4. :roHl©Ili:io^T 
tt, h7^-^**Of-^*/ufH#tt % 011 (a) IC^ 

E11 (b) KtfI-J; 5 jc, YvSV^ftof- hRXf 

(JH-Si::5e>*v\ Sot, {g»cgffilcffl«Stifcdf + 

[oo63] BEtajwran. s«$n/i^tig4m^ics^ 

<WWI* (Vout ) Sr»E**r-*-«IB]-C*)5. *fS#* 
tiifflMOS Yy>'y7\t> 1 1 2 £y-*7;*-n 7[5]SSi: 
LTfttf^-it, (Vout ) fcUtfrf-*. Z<DWi 

3\ MOS 1 1 2 4S£ft#l8-Ci)f£1-*J: 

VDD«^2 2a, 2 2blC£t5, ffftlCMO 
S Vy'sis*? 1 1 20 Ku^XC/L-?:+2~3 Vgg 
<DmE.&mni-Z>k VSCAN^l2 1a, 

2 1 MC.fc9\ JlJfelCMOS h7>^^ 1 1 2(7)^- 



{§ ^r&tiJfflMO S F7>-^^1 1 2£>y— -*IC3£f;jit 
881 0 6 £i^LT-£romi5S££ft-r<fc 5l--f5o 

[0 0 6 4] t:^x-, roRtiunfflojEffiossunn 

\>*Z>. %St&ffi&*V))TWr? h 2 5 l*il::S«$;h. 

5 k . gaftias 7 =/u $ i"</u&£{k u £F.sm 

>Ty V 2 5l*J{J:»«$nfc3t*4*-/KOj|i:rai:ftO 
[0 0 6 5] Jft!i7^7h2 5±©II 

*ti9l:, TtfS^ftifflMOS h7>^ 1 1 2 IS 
[0 0 6 6] ftoT, 7frff-5§#tBfflMOS h7>-^^ 

1 1 2ttiwwfl»-cibfW - *. - 

1 1 2 tt^fl;Siaf)f^(c«t5y-^7*n 713814: 

2 K-^flKK*s«ax5 £ ? icy- h - y-*p B lomftS 

**'>*-&5'<<. 119 (a) , (b) I^Tt-fJ; 

-§-tb^ i o 7 ictti^-rso 

[0 0 6 7] ±Ero«Elll«jf^Sr»©J:5Ka»L 
OS hy'si/Xt 1 1 2(ifi&fpffl*jcT*«)f^-r?»fc*. K 

i 5rtKtty-*tetSt8i#i 6*i«]©aiHisffSEi-5 0 

[0 0 6 8] Sot, jt«4*-/Hiy-^l£*SS*l 
6ttfi07i/U';tfiirlo*l»ll:fft$t5i5, Sfflt 

fcv E9 (a) , (b) Iwijt-f-J: ? Iw, y-*Wfr (V 
S) l^tt. Jt«4*-/KOSEA(ci9fttit:SixfcSIB] 

[0 0 6 9] ^ixlC±9 % .)fcBg|t»CJt«l,fc8Mftfi-S- 

(vout ) fr&azfctf-es*. :on*. 
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T\ 012 (a) , (b) [ZtMtX b IC, 

1 8^4— ro^EliU, * + y 7#>ry y 2 5±<oy- h 

5B5>iifcffl«lc:3t«4*-/i'4SSa*ii5fc«>» Sift 
[0 0 7 0] U4>t>, c.<7>fcfti£*»4J&£ , g;fc§*i:£ 

x«ixfc«jBSttmas^rigt/j:5 € &ic, H6 (a) , 

(b) (CL/c^oT, -arroigBELfcHftlWft*^©* 

[0071] h7^?roy- hl/di 9ic 

Qk^f-hl&ifflaU KW>ifi»g«l 7 alch 
7^-^^^(75»)f^lC^^2~3 V(75®I (VDD) 

u-y v&twws i 7 a a»&y i e\zm^ 

1 1 ftUd£^5SSa«^HiiJiS**i6 fc t tic, 

t, MOS hy^v^l 1 2<DWimW£t i £9h-t : bo 
[0 0 7 2] ::X', ?- hMMl 9ICMOS Yy^'y 
1 1 2#g&ft#!gTWEL9 5)ft2~3V(D7 , -b 
mUfc-EMOU KKyffitf^nalCMOSh^V 
v 5 *? 1 1 2#Sbffc L9 5Jit)2~3 V(OlffiVDD5rEn 

[0 0 7 3] $ 6IC, MOS h7>-^^ 1120V- 
*%M.ffl$. 1 6 1 0 6 Z&WiLX-l£(onM 

£flS1\ dixlCf?, MOS Y7>*S*9 1 1 2WV- 

mos h 7 >^^^nnsmmE.<r)^9h\zim lt y-* 

•9, #SS»*;:itWLfc*WM»#- (Vout ) Sr*!>tttf- 
[0 0 7 4] w±<Di9(c. zn%&c>mfc<DMm\z£ 

1 0C*f <t5fc, hyvv^*£gSfO#fiT-iW£-ti- 



[0 0 7 5] 4*5, Ell 3 (b) l^1-^*fiajOBCM 

fi**y*-Ki 1 1 t*flr^«ifflfflMos 

* 1 1 2 t£giJ*lc:t§:i7T^5<7)T% 7* h^*- bWfc 

[oo76] tit. m^mmt. >k%¥4*- k i 1 1 

t3tffi#SldlfflMOS F7>^^ l l 2fc©¥ttfc*i 

- MJE&^{t:£-tt\ y-^y* D7<7)fij#s ijfy-^ 

H<7)^x^8HKl 5lCp + SO^r-y y T#y-y h 2 5 £ 
&ttifflMOS h7^i?) 1 1 2Jci»)3tflr*S:*ffi 

9 (Jtffi-ttttbfflMO S F7>^^) fc J; 

[0 0 7 7] H*«(ft*-T-«)±*«)«*Sr*i-H 
6 (a) |C*51>T, jiajJDIWC. y-hmttll 9IC»*) + 
5 Vrolff £BWin-t-3 r tic «t 0 f-+*/w««Sri»jiS 
ttKWyttMiSl 7 a ICPpjp$ti,fc^+5 VWf 
JE^^^S 4 y-^&^ffl^ 1 6 icEMD-f 5 <t 9 IC L-T 

^&»gli|!c 1 6 \z!fa+ 5 V©«ES:tt*&+5 i 0 <C«R 

[0 0 7 8] £lblc t ±|BBWItt«^0±flco1f|f£«: 
*+H6 (a) iCfc^T, ftfflHtt&LT&tffilKrffl 

4mWO*«l=J:9 3t«#«llilffl \-7>Vx9 1 1 2ro 
y-^«te^k-T5t, ^co»Llc<t«5g4/!i57tm^ 

[0 0 7 9] 

[*woj»*] &>±.<n£5\z, *%mz<&i>ffl®m&& 
mtt<D®#®&m*\z&^xn, t*^®z&#-t 

/uffl«i*ji7)y-^tt»9ugt©ifi<icBai«aiia (^+ 

[0 0 8 0] a*^*-Kffl-C«*Lfc3t 
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(atwroHiwwfts^attrswt^-ct, moss 

[0 0 8 1] »«aai&JB*^+.*-'U««T©- 
«iU «9©SlJ^S:»*j|t«*t-rsri:*ST#5. 

y>^(73ft^[e]S§^g^t Lfc y-* 7* d vmi&*l&l8L 

[0 0 8 2] SbK, Sf^flfjfctt, 3t3t^*-Kfc5lt 
flf««HJfflMO S h 7 k ©Wdtftfrfrtt-efT 

[Ull] *5SW©SlfirojgJ|||w«5aflcaMft3|{^«)*ffl; 
iS^rtco^u-YT^ h£^-f¥BlT'£>5 0 

m2] *&m<omte&Bi&\z&smmMk**<>>*itL 
wmpvom^mmz^-t. mi<DA-Aigmrmmvh 

[S3] ^MroHltrojBlllt^SHftaMftSS^ro^ffi: 
[(§14] #£9!<Dl&ii^»;:«5@{ra<Mf^ro#tt 

"T, BJl«)C-C«»rffiB-C*)5. 
[116] (16 (a) ii, *&Boma»M(;:ffsiitt 
aHftiRT-W^flEOlHllftW^Sr^l-EI-CfcS. El 6 (b) 

i4. d e (a) nmoflHkmttiMfcis-it&mtofJ $ 
[B7 j i2i7 (a) (4, &&w<Dmmmm^&z>®& 

(1)7 (b) 14, *«^(0|lttro^^«5SflcftttjR^ 

&»rB T-<otKx > -> ^^r^tiffo 5„ 
[08] 118 (a) (4, 4&930?gffi0&ffi£ffiSISft: 



COD - Di&$rBT?GD#f- >\s J r>\>ftft-$:7TrfmX'hZ><, 

18 (b) (4, *ISWW^I6<7)^lil^5H»SS«li|^ 
W«lft^roSfll»rao*j?)«jilC*i»t5, 15WE-E 

[19] 19 (a) (4, *&w<onm<DMmz&z>m# 
mi**<ow^<Dmmmm<Dhzim\z.tsftz. 14 

©D-D i&li&r® X'<0 V -> -v /isftHiZTrrrm Xht>* 

19 (b) (4, *«W<73HJ6(73^lC#5@fr««3!?^ 
©»fWF©tttil»ra©*>5*lBl-*>;»t5, 15WE-E 

111 0] ^HOSttro^flgi^ftSgMittS?*)* 

[Ill] 111 (a) (4, Sf8Ste«*roSffi!J-fcs' 

y&<n?-^*;i-mmfa<nftmz*-tmx-h'9< 11 1 
(b) (4, *&w<r>mfi&mm\z>&z>mw-W'$km i i-<n=? 

+ ^S*aBOtt»S:*i-|a-C*0. Ill (c) (4, 

[i 1 2 ] 1 1 2 ( a ) (4, ^wm^mmm^fcz* 

©Sfflrw^*«»**f-BIT*>5. ll 2 (b) (4, 1 
12 (a) trKW-fSfcftOSf+y Tz-K^rj/ H&tHrCD 

[ll 3] 11 3 (a) (4, ^3l5^]lw^5BCMDl»jt 
©■fl^*^^»cov^T*tt»lilB-e*>4. ll 
3 (b) (4, fie*Wli«5BCMD«jfiK>@#»ft}R^ 
<DnM-nS£^^^^Xfr^^7 7Xhi> a 

1 5 

1 5 a nS^»i (K*t3MBS©5FttftJi) , 
16, 16a y-^i£fifeffl«, 

1 7 ^ttfettfttatt, 

17a KM" 

1 9 bSH, 

20, 20a, 20b SKtMift, 

2 1, 2 1a, 2 1b ilMlf^- (VSCAN) ffi 

2 2, 2 2 a, 2 2b KW>1E (VDD) ft£ 

25 ^-yyr^s'h (ift^gffi^S) , 

2 6 *¥tttfji», 

2 7a. 27b (HSCAN) 
2 8a. 29a #fctB«*§-A#MB-. 
2 8b. 29b *¥^»f^-A^JffiT-, 
2 8c, 29c jtStHHS^tiiaiS*, 

1 0 1 wstrnm, 

1 0 2 £it;fegffi-5§- (VSCAN) iES)^eiH]8g, 
1 0 3 KL"Om£E (VDD) fStbitSlelK. 
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1 0 4 *3p*JEtt# (HSCAN) URtifettiatt. 

10 5a, 105b *W 

1 0 6 £mfifJI (ftffiBK) , 



1 1 1 Sft*^*— h\ 

112, 112a 3t«#&mfflMOS h5>^** 0 
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